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Gladshteyn, L.I. 


The Influence of Residual Stresses and Plastic Deformation on the 
Mechanical Qualities of the Weld Metal 


Svarochnoye proizvodstvo, 1959, Nr 10, pp 27-29 (USSR) 


The author presents a study on several cases of residual stress 
and plastic deformations and their influence on the qualities of 
the weld metal. A survey of other studies on this subject is giv- 
en, especially the works of G.A. Nikolayev, N.N. Prokhorov (Ref .3) 
and V.S. Ignat'yeva (Ref .4). Fig.l gives & diagram of stretching, 
recorded during investigation of the weld metal. Curve 1 shows 
stretching in the jmitial state, curve 2 after 10% stretching, and 
curve 3 after 10% stretching and tempering at 250°C. Table 1 gives 
the chemical composition of the steels which have been used in 
the experiment. Table 2 shows the mechanical qualities of cylin- 
ders which have been welded on continous and compound plates. The 
results of the research on deformation are shown by the graphs in 
figs.4 and 5. Under the influence of residual stress and plastic 


SOV/135--59-10-12/23 


The Influence of Residual Stresses and Plastic Deformation on the Mechanical 
Quniities of the Weld Metal 


deformation, the fhridity threshald of the weld metal increases con- 
Siderably (14-19%). There are 5 graphs, 2 tables and 5 Soviet re~ 
ferences. 
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The Primary Crystallization of seam Metal 
Avtomaticheskaya svarka, 1959, Nr 19, pp 67-76 (USSR) 


The article deseribes tests carried out on austerite 
seams, in which there is no secondary crystallization: 
shafts were welded onto plates of low-carbon steel by 
means electrodes with rods made of Kh25N20 chrome- 
nickel steel and a Kiyel'berg automatic welder. ‘the 
welding conditions, which were constantly changed, 

are given in Table 1; Fig 1 provides a side-on view 

of the welded parts, from which test-piedes were cut 
and immersed for 25-30 mins in a reagent cqmposed of 
100cm~ concentrated hydrochloric acid, 5Cem- concegtra- 
ted nitric acid, 50cm”? 28% acetic acid, and 150em 
Bliycerine. ‘the subsequent formation of acicular 

tals is shown in #ig 2 in magnified form ‘x 100}. 
while fig 3 illustrates the dendrite-type crystals to 
be seen in the upper layers of the seam. ‘the data on 
the kinetics of the orystallization process was stue- 
died in a PMT-3 instrument for measuring microhardness, 
and it is shown that the size of tie eryatauls is de- 
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SOV/1 25 --59-10-8/16 
The Primary Urystallization of seam Metal 


pendent on their distance from the welding mark (Tab- 
le 2). According to v.D. Saratovkin ZBes 57, the cau- 
se of the formation of dendrites is the addition of a 
basic substance in the fusion, and *ig 5 shows the for-. 
mation of the primary crystal in diagram form. Sari- 
tovkin's diagrams for the border-state between fusion 
and incipient crystal are given in #ig 6, and work 
conducted by ).A. Petrov and A.A. Bukhanova on the 
erystallization of metals with a face-ventered cute 

is shown in ig 7. The thickness of the crystal as it 
is formed is related to the variation in temperature 
of the welding process, and is expressed (Fig 8) as a= 
= 2(T, - T,)tgx . ? (where | and 
aL 143 

an 
a are the temperatures at the beginning and end of 
h 


ere en 


e crystallization process, ard di (x 


: ¢ , 2) 1s 
the rise in temperature). By thedt ai tita fon of 
N.N. Rykalin'ts equation / Ref 7/7, the vemperature 
gradient is found to be: - 
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T(y 14 ae eee 

peo e Qnn Vt 
{where 1! is the momentary temperature of the body at 
a given point, t is the time from the source passes 
the point under consideration, q is the thermal power 
of the source, V is the speed of the source, and 
and a are thermophysical constants). This equation 


is then developed to dt 
an & 


Vor%5) = 
o(. Vo 7 as + 1. Vlypt2g7 
ee: 2) Me 1 2 Se 


Fig 9 shows how the thickness of the crystals inctres- 
ses as the temperature drops toward the outer edge ot 
the seam. ‘the final section of the article deals with 
the form of the erystals and the speed of the crysts#i- 
lization isotherm. tig 10 shows that the rate of 
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SOV/125-59-16--8/16 
the Primary Crystallization of Seam Metal 
growth of the crystals may be regarded as eqnal to 
the speed of the crystallization isotherm, wnich <on.- 
tantly varies. ithe speed of movement of any point oz: 
ons isothermic surface is equal to the welding speed 
Vy = Vv xCOSE Hi). but Roa N) = 
dx (x B5Vq72o! : p 
= ————_—_————.. _ By substituting equation 
at 
Gi (XVor%o) 
7) for 6) and replacing the derivative and the gra- 
dient by 4) and 5), given in the test, we obtain 


v(ye + 25) 
4a(-x) 
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table 3 contains the results of calculations based ou 
the data in table 1, which is the same as that ob- _ 
tained by m.V. Shamanin and ¥.A. Savchenkov /Ref 107. 
There are 4 diagrams, 4 photographs, 3 tables, 2 
graphs and 10 Soviet references. 
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Om, the problem of high-estreneth staci cpplicetion for welded 
structures 


PERIODICAL: Avtomaticheskaya avarl.., no, 

TRXT: The article is a gencral position review with vrachical suggestions 

made in view of the growing amount o1 steel used for tudustrial structures, 
The weight of structures is on acute problem, The ultivate strength of 259 
kg/mm reached in steel used in the machin: industry san: what Can be done 
by ee the optimum chemical conposition,. Alvordy 750 ‘er/eom? has 


3 bean 
reached in it Oe The most used struetural steal im tha USSR was un- 


til 1960 the HJl-2 (4L- 2) grade, called 15 XC aD (.5ERSuD) in TOC £05357 

(GOST 505-57). a is now forbidden to use it for structures because of \ 
high cost and high nick oat and ie Soe content. A manganose ereale, 1472 v 
(1462) MIICHM, TsNIISK and "Ereoveavtatel tlonatrnkt. 
siva" is Leonie : ake use in late Dnerropetrovskiy gavod metallokonstrukt~ 
sly im, Babushkins (Dnepropetrovsk Metal Structures Flant in Babushkin) 


Ta 
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On th? problem of hivh-strength stecl oo- 


produced in 1969 blast furnace und racuperator cicinys ae woll ac come other 
structures for the Novotulisiy and the Magnitogorsk metnilurgienl plants, 
and the Chelyabaunschiy gaved netallokonstrukts1y in. Ordzhonikidze (Chelya- 
binsk Metal Stractures Plant in, pot aie eey used JQ) tons of it for 
structures. A still cheaper silico-manganege steel, 121% (1563), with the 
game properties as in the 1462, will he availatle soov. Sut these tvo new 
grades cannot replace 15KEESUD fully for they are not dependvsle for struc- 
tures where otrength is of critical importance, As nickel 1s gearee, 15khonD 
ought to be produced at the Orsko-Kiialilovsniy netellurgicheskiy kombinat 
(Orsk-Khalilovo Metallurgical Combine) fran naturally alloyei oras. A pro 
for 15khSuD is the MK (MK) or 12 C2 (10e28D), and M (:1), 
metal lurgicheshiy zevod (Undanov Me~ 
shousd ba chetked Prout delay. The 
tainite with 0.58,/ Vo and C,G01-0.004% 3, 
having a 40-90 kg) 4 the revision of tha Gost standard thet 
sets narrow limits for taisks tostriatural lowe. lloy 5790! Coli wer.iys 
is an effective neans for raising ; : Init it is 
only very Little sss. oe Staal PLAS 
with increas? of the dagree Lory 
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AUTHOR: Gladshteyn, L. I: 


TITLE: A method for the determinaticn coc eed + 
low-carbon steels to heat treatment 


PERIODICAL: Zavodskaya laboratoriya, v¥- 2? 


TEXT: <A new method was developed in order to check  wne effect ot 

of cooling on the mechanical properties of low-carten steels Myre standard 
method F0C75657-51 (GOST 5657-51) 13 insuffietent fer variana 74agIne. 

The new method consists in heating cylindrical roads (8 29 Gm tS diameter 
and 200 mm in length to 550°C and subsequentiy lamers: ro a depth 

of 30 mm in cooling water while the remaining paz” <5 
porcelain tubes. Preliminary experimen+s showed that onsce om 

in diameter) have about the same rates of oo3.ine Tne rated of 790-ing : 
were measured by placing thermocouples outside? the speicaen und .agide in 

a longitudinal channel. An oscilloscope was recotding. Fig 28 

shows the variation in the rate of coo.ing along The Sypee mes The 

specimens were tested mechanically. Therr harainess wih measared 2m tne 
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usuel way. Yield strength, conventional yiteid srrengtn relative elongation 
and relative transverse contraction were determinel ty tenstie tests. For 
this purpose, specimens 5 mm in diameter and ‘O na in iengtn were carafuily 
cut from the test rod (see Fig. 2b). Fig. 4 shows Rew che mecnanical 
properties change as a function of the cooling rate in stee with different 
manganese contents. The method may also be used for temoered structural 
steels. There are 3 figures. 
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Using higi-strength heut-trented stecl in metil construction 
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AUTHORS: - Bat', A.A., Gladshteyn, L.I. 
TITTLE: Plastio deformations at the cold rolling of shaet steel 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 10, abstract 1D66 
(Prom str-vo, no. 7, 1961, 18 - 22) a 


TEXT; Sheets ot Cr 3 (St 3) (killed) and 15 [C(15q8) steel of thick- 
ness & 20 and 30 mm were investigated, Blanks were cut out of these sheets with 
oxygen and subjected to bending. It was determined that the low-carbon and low- 
alloy sheet steel intended for constructions working under static loads at posi- 
tive and negative temperatures and aiso for constructions subject to dynamic 
loads at positive temperatures could be bent in a cold state on rolls with the 
radius 9126. At that the residual plastic deformation makes UP gf's. Steel 
intended for constructions working under dynamic loads at negative temperatures 
ee be subjected to the heat treatment after cold bending to the radius of under 
250. 

N. Yudina 


[Abstracter's note: Complete translation] 
Card 1/1 


"APPROVED FOR RELEASE: Tuesday, September 17, 2002 CIA-RDP86-00513R000 
Phair ae : Sc SinteRbPOS-OGnes R0005 


GLADSHTEYN, L.I., inzh. 


Calculating the mechanical characteristics of tne metal in a 
weld Joint made by multilayer welding, Mat. po mat. konstr. 
no.7:177-192 '62, (MIRA L?:1) 
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LEVITANSKIY, I.V5;°MALININ, B.N.; HOSOV, A.K.; PALM, 
Yu.A.; POLYAK, V.S.; POFOV, G.D.; RASSULOV, V.M.; 
KRASYUKOV, V.P.3; SOKOLOV, A.G.; Prinimali uchastiye: 
GORBATSKIY , Ye.1.; MATVEYEV, S.S.3 STRELETSKIY, N.S., 
prof., retsenzent; MUKHANOV, K.K., dots., retsenzent; 
BOLOTINA, A.V., red.; MIKHEYEVA, A.A., tekhn. red. 


[Light-weight supporting metai structures] Oblerelennye 
nesushchie metallicheskie konstruktsii. Moskva, Gos- 
stroiizdat, 1963. 282 p. (MIKA 17:2) 
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Weldability of hardened low-alloy structural steel, Svar, 
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Belt joints in elements of thermally hardened steel, Prom, 
stroi, 41 no.7:40-44 Jl t64, (MIRA 17:8) 
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L_8550-66 
ACC NR: AP5009782 


wide scatter in strength values. An increase in annealing temperature to 400-500°C 
increases the ductility of the bolt material, which is ordinarily accompanied by an 
increase in strength and a reduction in scattering of the test values. Ductility is 
still further increased and scatter is reduced to a minimum when the annealing tem- 
perature is increased to 600°C. However, in this case the tensile strength of the 
specimens falls sharply. The tendency to brittle breaking increases with the dia~ | 
meter of the bolts. Bolts made of steel in the first and third classes did not give 
the required strength properties. Bolt specimens 18 mm in diameter made of 80S steel 
annealed at 400 and 500°C showed a.tensile strength of 160 kg/mm2. However, bolts 
made from this grade of steel show an extremely low hardenability so that an increase! 
in bolt diameter to 22 mm is accompanied by a noticeable reduction in strength. 
Steels in the second class gave the best results. Tensile strengths of 160-200 kg/ 


mm? were attained after annealing at 200°C, and also at 400°C for B and V steels. 
All these bolts showed an increase in brittleness and a reduction in breaking stress 
at an annealing temperature of 300°C. Steels A and B ware the most brittle of this 
class. The data show that the maximum strength level of hardened and tempered bolts 
made of a given steel is basically determined by three factors: carben content, har- 
denability, and resistance to brittle breaki fin the hardened state. Alloying with 
0.1-0,3% vanadium and molybdenum Increases the ductility and strength of hardened 
bolts. Orig. art. has: 7 figures, 2 tables. 
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IAUTHOR: Gladshte L. I. (Candidate of technical sciences); ST | 
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‘TITLE: gece of heat treated low alloy steels 12G2SMF and 
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SOURCE: Svarochnoye proizvodstvo, no. 6, 1966, 3-7 


ITOPIC TAGS: low alloy steel, weldabilit 


position, plasticity, hardness, weld evaluatio 12Q2SMF Lou: neeay 5 TEEL, LAKAUS NE oho naey sree 
JABSTRACT: The chemical composition and ‘the mechanical properties! f the 
jtwo steels are listed in a complete table. Tests were carried out to 
idetermine the properties of the metal in welded joints with automatic 
‘and manual welding. Conditions of welding and results of the tests are 
isbown in a second table. It was determined that eyes br tees into no} 
nickel low alloy steel of small additions of molybdenumvand vanadium l 

(up to 2% each) makes it possible to ovtain a sufficiently high strength |— 
and plastic metal. In the are welding\éf such a steel, there occurred 
local loss of strength (5-30%); this was observed by measurement of the | 
hardness. Manuel arc welding of high strength steel can be done with i; 


| 
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type UONI-13/85 electrodes. In automatic welding, satisfsctory 
properties of the metal joint can be obtained using AN-3),8A flux and 
Sv-10G2 welding rods, thanks to the molybdenum and vanadium alloying 
additions. Welded joints of high strength steels with transverse butt 
joints have a greater tendency toward brittle fracture than the basic 
metal. Orig. art. has: 5 figures and 6 tables. G 
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TOPIC TAGS: low alloy steel, Structural steel, sereerHes} steel Property, #treectinesd 
Steel heat treatment, mel Loot Auatrertd 


ABSTRACT: The effect of vapid cooling on the strength of several low-alloy 
structural steels has been investigated, St.3KP, L9G, 1462 and 15GS structural 
steel plates, 20 mm thick, were quenched from 900C in various media. It’ was 
found that rapid cooling (water quenching) increases the yield strengtn up to 
75 kg/mm* and the tensile strength up to 85 «xg/mm2 at an elongation of 10% and 
| a reduction of area of 45%. Strengthening of low~alloy structural steel by heat 
; treatment depends to a great extent on carbon, manganese and chromium contents 
and to a lesser degree on silicon content. Low-alloy steels with carbon content 
wide range of quenching rates. By 
ata rate of 40—50 degrees/sec, 
eels may drop due to the formation of 


: In welding, steels strengthened by heat treatment (yield 
strength 60—75 kg/mm? lose 10—30% of this strength in the weld-adjacent zone. 
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: Small amounts of molybdenum and vanadium (0.2% of each) added to law-alloy steels 

‘ do not affect significantly the strength of steels rapidly quenched from the 

' austenitic state, but significantly strengthen steels which were cooled slowly or 
those which were annealed at high temperatures. This aids in preserving high 

' strength of welds in steels strengthened by heat 


Creatment. Orig. art. has: 
figures and 3 tables. 
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BXT: The immersion evaluation determines the smallest radius 
of curvature during the cola rolling of sheets for construction of 
vessels, ketules, etc. Experinental evaluation of tne magnitude of 
- plastic deformaszions, at whica tne construction steel still preserves 
the necessary transducvion properties. he characteristics of inves<- 
tigated Soviet steel. Tne minimal pending radius of sheets of lOw- 
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TOPIC TAGS: digital computer, data processing, information storage and retrieval, 
computer memory, algorithm 


ABSTRACT: In a block of sentences, each sentence is determined by a specific key sign. 

The machine code of the keys may be represented by a number. The phrases should be 

ordered according to the increasing or decreasing sequence of the numbers associated with 

the keys. The present paper studies the algorithm of sorting within the operative memory of 

a digital computer based on the "matrix catalog" type organization of the memory. A brief 
description is given of the "matrix catalog" approach and the rules for the writing down of new 
sentences. The various aspects of the new phrase introduction algorithm. are discussed, Four| 
sorting algorithms are presented for a) introduction of sorted sentences without the separation :— 
of keys; b) introduction of sorted sentences with a separation of keys; c) ordering of the sorted, 
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| nary registration of keys. The algorithms widen the scope of data 
may be solved by means of the matrix catalog. Orig. art. has: 

1 table. 
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ABSTRACT: On the basis of a sorting method described earlier by one of the authors (V. P. 
Gradun, Z. L. Rabinovich, Kibernetika, No. 1, 1965), the present paper establishes an 
algorithm for the ordered retrieval of lists which is in many cases faster than the best exist- 
ing algorithms. The detailed presentation of the algorithm is followed by an estimate of its 
speed and a comparison with the M. H. Levin (RCA Review, v. 23, n. 3, 1962) and Ahrons 
(RCA Review, v. 24, n. 3, 1963) algorithms. If the sign search time is 10, the address 
search time is 1, the base is 2, the number of binary order within one memory cell is 50, the 
number of digits in the sign code is 10, and m is the number of words comprising the list, 
then, starting with m > 2, the new algorithm is faster than the Levin algorithm, and for m 3 4 
the same is true with respect to the Ahrons approach. At very large and small m's, the speed 
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ABSTRACT: ‘The purpose of the work was to determine the feasibility of calibrating 
vacuum spectrographs (for purposes of heterochromatic photometry) with the aid of 
calculated and tabulated f-numbers (oscillator strengths). In view of the fact 
that calculations of oscillater strengths are most accurate for atoms and ions 
with one optical electron, the test was carried out for tuo pairs of lines each 
of Be II and Al III. The measurements were carried out photographically on an 
ISP-28 spectrograph; the f-number ratios for comparison were determined from the 
tables of Do Re Bates and A. Damgaard (Phil. Trans. Roy. Soc., A2h2, 101, 1949). 
The Ba IL lines were excited in a hollow cathode in a stream of helium; the Al 
TIT lines were excited in a pulsed hollow cathode. The agreement of the experi~ 
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ABSTRACT: Continuing earlier work (with A. N. Zaydel', ZhTF v. 31, 

129, 1961), aimed at finding a light source capable of serving as a 

comparison standard in the vacuum region, the authors report on the 

suitability of a source comprising the low-voltage spark constructed 
_ by L. N. Kaporskiy and N. S. Sventitskiy (Izv. AN SSSR ser. fiz. v. 

'26, 857, 1962) used in conjunction with the Al III and Si IV lines, 
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ABSTRACT: A more sensitive analysis of gaseous mixtures was accomplished by means 
of a specially designed discharge tube with a hollow cathode as shown in Fig. 1 of 
tha Enclosure. The design permits detecting small amounts of components which are 
otherwise difficult to excite. oUsing this apparatus, 0.02% helium in air at S mm 
of Hg was detected by its 5876 A line. Orig. art. has: 1 diagram, 
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